Objective of this study is to analyze the impact of policy rate changes on bank stock returns in Pakistan by using daily stock returns from 1998 to 2011. We used event study approach by constructing the estimation window of 250 days and an event window of 31 days (15 pre-event days, event day and 15 post event days. The daily stock returns from 1998 to 2011 have been used to analyze the impact of policy rate changes by State Bank of Pakistan (SBP) on banking stock returns. The study used ARIMA model to estimate the normal returns by using estimation window of 250 days.
Introduction
Monetary Policy committee (PMC) mentions the goals of monetary policy as to achieve the maximum level of employment, output and modest long term interest rates through controlling money supply. But, Board does not explain the linkage of monetary policy announcement and other macroeconomic variables. Interestingly, these announcements do not affect these variables directly. Only a small portion of aggregate lending and borrowing is on policy rate. Bernanke (2004) ~ 2 ~ reported that from macroeconomic perspective, the long term interest rates (Rates on treasury bonds, treasury notes, home mortgage and corporate bond) are most significant than Federal Fund Rate, because businesses and households made their spending and business decisions on the basis of these long term interest rates. Even the monetary policy committee doesn't determine these long term interest rates directly but it has significant influence over these rates through the formation of expectations by private sector about the upcoming monetary policy actions. These expectations play an important role in determination of long term interest rates, asset prices, stock returns and yields. Bernanke and Kuttner (2005) analyzed the immediate and direct impact on these announcements on financial markets. Any change by the monetary policy board of respective country will hit the value of financial assets, and then will affect spending decision of the nation. Increase in interest rates will increase the firm's cost and cash outflow of the firm. Increase in cash outflow will decrease the firm's profit and dividend, which will ultimately hit the stock prices/stock returns. In this way, the board achieves the ultimate goals of monetary policy through the linkage of macroeconomic variables and balance sheet/income statement items of the business.
Modern financial literature focuses on the fact that stock returns are affected by the arrival of new information and announcements especially macro-economic announcements. Monetary Policy Announcement (MPA) is one of the major macro-economic announcements of the country, so financial economists are trying to find out the impact of MPA on various markets including stocks, bonds and forex. Federal Open Market Committee (FOMC) has been conducting eight regular scheduled meeting in America since 1981 and these meetings have also been conducting in UK and other developed countries in the same frequency. But, there is no evidence of such regular meetings in Pakistan before 2005. MPC of the central board started to conduct these meetings at regular interval from 2005 and this is good sign for Pakistan. State Bank of Pakistan is now in a position to review the economy on quarterly basis and can use policy rate, one of the important monetary policy tools, to control the economy through maintaining the supply of money in Pakistan. SBP control the economy with the help of all the commercial banks in Pakistan, so policy rate hits the operations of the banking business. Decrease in policy rate will increase the advances on the assets side of balance sheets of commercial banks. As advances are the major source of income for the commercial banks, so it will help the banks in generating more revenue. More revenue means more profit, more dividend and more stock return. So, we can say that policy rate effect the banking stock returns in Pakistan. Bernanke and Kuttner (2005) provided the linkage between monetary policy and the returns in equity market. They pointed out that the decision of investor depends upon the expected changes. As concern to the Pakistani market and this linkage, nobody has evaluated this impact of policy rate changes on the stock returns of banking sector in Pakistan. This impact will improve the understanding of MP transmission. Madura and Schnusenberg (2000) analyzed the linkage between funds rate targets and banks stock returns. They reported an inverse relationship by using event study methodology. Rahman and Mohsin (2011a) used event study methodology to analyze the impact of monetary policy on stock returns in Pakistan and observed the significant impact of monetary policy announcements on stock returns. They decomposed interest rates into expected and un-expected interest rates by using Hodrick Prescott filter, because future contracts bases on short term money market interest rates were not available in KSE from the period of their study. They reported the long run relationship between stock returns and un-anticipated interest rates while short run between stock returns and anticipated interest rates by using Engle-Granger co-integration test.
~ 3 ~ Rapallo (1998) analyzed the significant relationship between monetary policy changes and European stock returns. They used structured VAR model and also assimilated the country specific factors in the model.
We can categorized the studies regarding the impact of monetary policy on different financial markets into following three categories by analyzing the studies by Hahn (1988, 1989 Smirlock and Yawitz (1985) also used event study to analyze the impact of monetary policy on stock returns as well as on market interest rates at different maturities by using pre-79 and post-79 data in America. They concluded with no significant impact of monetary policy announcements before 1979 but they reported a negative reaction of both stock and bond market by increasing discount rates and positive reaction by decreasing discount rates. Born and Moser (1990) analyzed the reaction of bank stock returns to Fed's change in discount rate by using event study, using the announcement day as event day. They concluded that the decreasing trend was observed in bank stock by the increase in discount rate both pre and post event.
This study will be a contribution in financial literature by providing the empirical evidence on the linkage between policy rate changes and banks stock returns in Pakistan. Objective of this paper is to analyze the impact of policy rates changes on stock returns of banking sector in Pakistan. We used event study approach and monetary policy announcements were taken as event day. Estimation window of 250 days and an event window of 31 days were constructed. Abnormal returns were calculated by taking the difference of actual stock returns and normal stock returns. Normal stock returns were estimated by using ARIMA (p,d,q) model. ARIMA model was fitted by following the Adjsuted R2, SER, and Schwarz criteria. We preferred BIC (Schwarz criteria) in case of having difference between these three criteria. Then abnormal returns were aggregated from two dimensions; i.e. event-wise and day-wise analysis.
We applied t-test to test the null hypothesis of zero abnormal returns in banking sector of Pakistan. As SBP changes the policy rates in monetary policy meetings, so the followings will be our hypothesis for event study approach; At the end, we analyzed the impact of policy rate changes with respect to expansionary and contractionary monetary policy.
Next section will discuss the methodology, Section 4 is on Estimation and Discussion of Results and finally we will conclude in section 5.
Method
We evaluated the impact of change in policy rate by State Bank of Pakistan (SBP) on the bank stock returns of Pakistan. Our population was all of the commercial banks existing in the Pakistan and we selected 13 commercial banks those represents almost entire banking sector of Pakistan. We collected the daily stock prices of 13 selected commercial banks from Jan 01, 1998 to Dec 31, 2011.
2 Then stock returns were calculated from these stock prices by continuous compounding method as follows, 
Time Line for the Study
The following time line (Figure# 1) will be used for our study; Event window should be separated from estimation and post-event window. Basic assumption of this methodology is that event impact is captured by abnormal returns only. Due to this assumption, event window should not overlap the estimation window because in case of this overlapping, event impact will also be captured by normal returns and this will be very problematic for calculating the event impact. We constructed the estimation window of 250 days and the event window of 31 days (MacKinlay 1997). Event window is further bifurcated as 15 pre-event days, 1 event day and 15 post event days.
Capturing the Event Impact
In case of event study approach, MacKinlay (1997) suggested the following steps for capturing the event impact;
Abnormal Returns
Abnormal returns were calculated by taking difference of normal returns and actual returns from 1998 to 2011. Normal Returns were estimated by using the ARIMA (p,d,q) model on estimation window of 250 days. 3 This forecasting through ARIMA model is an integral part of our study.
ARIMA Model Fitting
ARIMA model was fitted by using following criteria;
1. BIC (Schwarz Criterion), relatively smaller value, 2. SER/SEE, relatively smaller value, 3. Adjusted R 2 , relatively higher value.
As ARIMA was fitted on the basis of above mentioned criteria, so we used E-Views for the detailed calculation of ARIMA model fitting which is provided in Table# 1. After deciding the ARIMA model fit, we estimated the normal returns for all of 35 selected events from 1998 to 2011, which were deducted from actual return to calculate the abnormal returns. Abnormal returns were calculated for entire event window, i.e. pre-event days, event day, and the post-event days within event window.
Accumulation of Abnormal Returns
Abnormal Returns were aggregated on both sides, i.e. day-wise and event-wise. Day wise aggregation is within the event window (t-15, t-14, t-13, t-12, t-11, t-10, t-9, t-8, t-7, t-6, t-5, t-4, t-3, t-2, t-1, 0, t+1, t+2, t+3, t+4, t+5, t+6, t+7, t+8, t+9, t+10, t+11, t+12, t+13, t+14, t+15) and event wise aggregation is across the window (From event 1 to 35).
Day-wise Aggregation within Event Window
For aggregation of abnormal returns within event window as day-wise, we consider the 31 days (t-15, t-14, t-13, t-12, t-11, t-10, t-9, t-8, t-7, t-6, t-5, t-4, t-3, t-2, t-1, 0, t+1, t+2, t+3, t+4, t+5, t+6, t+7, t+8, t+9, t+10, t+11, t+12, t+13, t+14, t+15) within constructed event window. Cumulative Abnormal Returns (CAR) is here delineated on the k th event for the j th market in all of the following upcoming cases: 
~ 8 ~
We performed our analysis of abnormal returns on the basis of average (Arithmetic Mean) to find out one figure for deciding our event impact. Average of CAR is evaluated as;
Event-wise Accumulation across the Event Window
Our focus was on the impact of policy rate changes on bank stock returns, so we were interested in finding out an overall impact of all of the 35 announcements. CAR for all 35 MP meetings is calculated as follows;
At the end we calculated its average (Arithmetic Mean) to conclude the overall impact of announcements on the stock returns of banking sector in Pakistan, as follows;
Hypothesis Testing
We applied t-test to test the null hypothesis of zero abnormal returns in banking sector of Pakistan. As SBP changes the policy rates in monetary policy meetings, so the followings will be our hypothesis for event study approach;
H o : There is no significant impact of monetary policy announcement on banks stock returns,
There is significant impact of monetary policy announcement on banks stock returns.
Estimation and Discussion of Results
Daily stock prices of 13 commercial banks were collected from the Karachi Stock Exchange (official website) and business recorder. Stock returns were calculated from stock prices through continuous compounding. We used average (Arithmetic Mean) stock returns of 13 selected commercial banks for our further analysis. We captured the impact of policy rate changes by SBP through event study and monetary policy announcements were taken as event. Abnormal returns were calculated by taking the difference of actual daily banks stock returns and forecasted daily banks stock returns. Daily stock were forecasted through using ARIMA (p,d,q) model. Abnormal returns were accumulated from two dimensions, i.e. 1st through event-wise analysis, which captured the overall impact of policy rate changes on banks stock returns in Pakistan, 2nd through day-wise analysis within event window. To analyze the overall impact of events, we calculated CAR through event-wise analysis. CAR at 0.6340 shows that actual daily stock returns (Fig # 2) were more than normal daily stock returns (Fig # 3) by 63.4% within t+15 (Table # 2 ).
~ 9 ~
It indicates the transmission mechanism of monetary policy and good transparency in banking sector of Pakistan. This value of 63.4% shows a good regulatory control by SBP on the Pakistani Banking Sector. As CAR at 0.634 (Table # 2) is an aggregated value, so we evaluated the impact of all 35 MP meetings/announcements/events one by one by suing t-statistics. 31 out of all 35 events have significant impact on banks stock returns (Table # 3 (Fig # 4) .
Then we analyzed day-wise impact within event window (t-15, 0, t+15). If we analyze the daywise impact within short period of time, i.e. t-4, t+4 then we observe that abnormal returns were -ve at t-1, t-2, and at t+1 only (Table # 5 ). So, the abnormal returns were -0.2355 at t+1 and these results are aligned with Rahman and Mohsin (2011a). The results were normal at 4th day of MP announcements.
Conclusion
Objective of this study is to analyze the impact of policy rate changes on stock returns of banking sector in Pakistan. We used event study approach by constructing the estimation window of 250 days and an event window of 31 days (15 pre-event days, event day and 15 post event days. We used daily stock returns from 1998 to 2011 to analyze the impact of policy rate changes by State Bank of Pakistan (SBP) on banking stock returns. ARIMA model was used to estimate the normal returns by using estimation window of 250 days. As SBP changes the policy rate in the Monetary Policy (MP) meetings held by monetary policy committee, so we used monetary policy meeting/announcements as event to capture the impact of policy rate. 35 meetings were conducted during study period from Jan 1998 to Dec 2011. Abnormal returns were calculated by taking the difference of actual daily stock returns and estimated daily stock returns. Abnormal daily stock returns were aggregated as cumulative abnormal returns (CAR). CAR at 0.6340 showed a significant impact of policy rate changes on banks stock returns. Null hypothesis of zero abnormal returns were rejected since results were falling within critical region of normal distribution. At the end, impact was analyzed from two dimensions; i.e. event-wise and day-wise. 31 out of all 35 events have significant impact on banks stock returns and returns were normal at 4th day of MP announcement. Further, we analyzed the impact with respect to expansionary and contractionary 
